
	  

Early	  Journal	  Content	  on	  JSTOR,	  Free	  to	  Anyone	  in	  the	  World	  

This	  article	  is	  one	  of	  nearly	  500,000	  scholarly	  works	  digitized	  and	  made	  freely	  available	  to	  everyone	  in	  
the	  world	  by	  JSTOR.	  	  

Known	  as	  the	  Early	  Journal	  Content,	  this	  set	  of	  works	  include	  research	  articles,	  news,	  letters,	  and	  other	  
writings	  published	  in	  more	  than	  200	  of	  the	  oldest	  leading	  academic	  journals.	  The	  works	  date	  from	  the	  
mid-‐seventeenth	  to	  the	  early	  twentieth	  centuries.	  	  

	  We	  encourage	  people	  to	  read	  and	  share	  the	  Early	  Journal	  Content	  openly	  and	  to	  tell	  others	  that	  this	  
resource	  exists.	  	  People	  may	  post	  this	  content	  online	  or	  redistribute	  in	  any	  way	  for	  non-‐commercial	  
purposes.	  

Read	  more	  about	  Early	  Journal	  Content	  at	  http://about.jstor.org/participate-‐jstor/individuals/early-‐
journal-‐content.	  	  

	  

	  

	  

	  

	  

	  

	  

	  

JSTOR	  is	  a	  digital	  library	  of	  academic	  journals,	  books,	  and	  primary	  source	  objects.	  JSTOR	  helps	  people	  
discover,	  use,	  and	  build	  upon	  a	  wide	  range	  of	  content	  through	  a	  powerful	  research	  and	  teaching	  
platform,	  and	  preserves	  this	  content	  for	  future	  generations.	  JSTOR	  is	  part	  of	  ITHAKA,	  a	  not-‐for-‐profit	  
organization	  that	  also	  includes	  Ithaka	  S+R	  and	  Portico.	  For	  more	  information	  about	  JSTOR,	  please	  
contact	  support@jstor.org.	  



SCIENCE 
A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 

OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 

EDITORIAL COMMITTEE: S. NEWCOMB, Mathematics; R. S. WOODWARD, Mechanics; E. C. PICKERING, 

Astronomy; T. C. MENDENHALL, Physics; R. H. THURSTON, Engineering; IRA REMSEN, Chemistry; 
CHARLES D. WALCOTT, Geology; W. M. DAVIS, Physiography; HENRY F. OSBORN, Paleon- 

tology; W. K. BROOKS, C. HART MERRIAM, Zoology; S. H. SCUDDER, Entomology; C. E. 
BESSEY, N. L. BRITTON, Botany; C. S. MINOT, Embryology, Histology; H. P. Bow- 

DITCH, Physiology; J. S. BILLINGS, Hygiene; WILLIAM H. WELCH, Pathol- 
ogy; J. MCKEEN CATTELL, Psychology; J. W. POWELL, Anthropology. 

SCIENCE 
A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, PUBLISHING THE 

OFFICIAL NOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 

EDITORIAL COMMITTEE: S. NEWCOMB, Mathematics; R. S. WOODWARD, Mechanics; E. C. PICKERING, 

Astronomy; T. C. MENDENHALL, Physics; R. H. THURSTON, Engineering; IRA REMSEN, Chemistry; 
CHARLES D. WALCOTT, Geology; W. M. DAVIS, Physiography; HENRY F. OSBORN, Paleon- 

tology; W. K. BROOKS, C. HART MERRIAM, Zoology; S. H. SCUDDER, Entomology; C. E. 
BESSEY, N. L. BRITTON, Botany; C. S. MINOT, Embryology, Histology; H. P. Bow- 

DITCH, Physiology; J. S. BILLINGS, Hygiene; WILLIAM H. WELCH, Pathol- 
ogy; J. MCKEEN CATTELL, Psychology; J. W. POWELL, Anthropology. 

FRIDAY, MARCH 7, 1902. 

CONTENTS: 
The American Society of Bacteriologists: 

PROFESSOR H. W. CONN .................. 361 
The New Vapor Engines: PROFESSOR R. H. 

THURSTON ............................. 379 
What are the Requirements of a Course to 

Train Men in Technical Chemistry? PRO- 
FESSOR WILLIAM A. NOYES .............. 382 

Scientific Books:- 
Schultze and Sevenoak's Plane and Solid 
Geometry: PROFESSOR M. F. O'REILLY. 
Shipley and MacBride's Zoology: PROFESS- 
OR HENRY F. NACHTRIEB. Gustav Theodor 
Fechner: PROFESSOR EWALD FLUGEL ...... 384 

Scientific Journals .and Articles ............ 387 
Societies and Academies:- 

The Iowa Academy of Sciences: A. G. 
LEONARD. The Geological Society of Wash- 
ington: ALFRED H. BROOKS. The Biological 
Society of Washington: F. A. LuCAS. The 
Philosophical Society of Washington: 
CHARLES K. WEAD. The Anthropological 
Society of Washington: DR. WALTER 
HOUGH. The New York Academy of Sci- 
ences: RICHARD E. DODGE ................ 388 

Discussion and Correspondence:- 
The Union and Riversdale Formations in 
Nova Scotia: DR. H. M. AMI. High Water 
in the Lakes of Nicaragua: J. CRAWFORDES. 
Unio Condoni in the John Day Beds: 
ROBERT E. C. STEARNS .................. 392 

Notes on Inorganic Chemistry:- 
The New Sulfuric Acid Manufacture: J. 
L. H ................................... 393 

Relief Ship for the British Antarctic Expedi- 
tion ................................... 394 

The U. S. Geological Survey ................ 395 
Scientific Notes and News ................. 396 
University and Educational News .......... 400 

MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Pro- 
fessor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 

FRIDAY, MARCH 7, 1902. 

CONTENTS: 
The American Society of Bacteriologists: 

PROFESSOR H. W. CONN .................. 361 
The New Vapor Engines: PROFESSOR R. H. 

THURSTON ............................. 379 
What are the Requirements of a Course to 

Train Men in Technical Chemistry? PRO- 
FESSOR WILLIAM A. NOYES .............. 382 

Scientific Books:- 
Schultze and Sevenoak's Plane and Solid 
Geometry: PROFESSOR M. F. O'REILLY. 
Shipley and MacBride's Zoology: PROFESS- 
OR HENRY F. NACHTRIEB. Gustav Theodor 
Fechner: PROFESSOR EWALD FLUGEL ...... 384 

Scientific Journals .and Articles ............ 387 
Societies and Academies:- 

The Iowa Academy of Sciences: A. G. 
LEONARD. The Geological Society of Wash- 
ington: ALFRED H. BROOKS. The Biological 
Society of Washington: F. A. LuCAS. The 
Philosophical Society of Washington: 
CHARLES K. WEAD. The Anthropological 
Society of Washington: DR. WALTER 
HOUGH. The New York Academy of Sci- 
ences: RICHARD E. DODGE ................ 388 

Discussion and Correspondence:- 
The Union and Riversdale Formations in 
Nova Scotia: DR. H. M. AMI. High Water 
in the Lakes of Nicaragua: J. CRAWFORDES. 
Unio Condoni in the John Day Beds: 
ROBERT E. C. STEARNS .................. 392 

Notes on Inorganic Chemistry:- 
The New Sulfuric Acid Manufacture: J. 
L. H ................................... 393 

Relief Ship for the British Antarctic Expedi- 
tion ................................... 394 

The U. S. Geological Survey ................ 395 
Scientific Notes and News ................. 396 
University and Educational News .......... 400 

MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Pro- 
fessor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 

AMERICAN SOCIETY OF BACTERIOLOGISTS. 

THE third annual meeting of the Society 
was held at Chicago University on Decem- 
ber 31, 1901, and January 1, 1902. The 
President of the Society was Professor W. 
H. Welch, of Johns Hopkins University. 
The following are abstracts of the papers 
presented at the three sessions of the So- 
ciety: 
Conditions affecting the Thermal Death- 

point of Bacteria in Milk: H. L. RUS- 
SELL and E. G. HASTINGS, State Univer- 
sity, Madison, Wis. 
The authors have tested the resistance of 

bacteria in the surface pellicle ('scalded 
layer') that forms on milk when it is 
heated to temperatures of 60? C. and above. 
They confirmed under commercial condi- 
tions the fact demonstrated by Theobald 
Smith under laboratory conditions that the 
resistance of the tubercle organism is ma- 
terially increased when milk is heated in 
contact with the air. In order to demon- 
strate this increased resistance more clear- 
ly they further experimented with a pecul- 
iarly resistant coccus that they had found 
in milk, which had, in a vegetative stage, a 
thermal death-point of 75?C. when exposed 
for ten minutes in sealed tubes. In open 
tubes the organism retained its vitality as 
high as 82?C. When surface membranes 
were removed and plated on agar, colonies 
developed from them, but not from samples 
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of the milk below. The increased resist- 
ance is not due to lowered temperature at 
surface, as was shown by removing mem- 
brane and placing same in water, when it 
sunk to the bottom. The protection there- 
fore afforded the bacteria is due to the na- 
ture of the membrane itself, preventing the 
heat from exercising the usual effect. 

The Comparative Growth of Bacteria in 
Milk: H. W. CONN, Wesleyan Univer- 
sity, Middletown, Ct. 
This paper described a series of experi- 

ments, the design of which was to deter- 
mine what species of bacteria develop in 
milk during the first twenty-four hours and 
what species disappear. The general pur- 
pose of the experiments was to determine 
as far as possible the relation of milk bac- 
teria to the healthfulness of milk. The con- 
clusions presented by the paper were as 
follows: (1) Milk freshly drawn from the 
cow contains a large variety of bacteria. 
(2) For the first six hours and sometimes 
more, there is no increase in the number of 
bacteria, even when the milk is kept at 
70?. On the contrary, there is commonly 
a decrease due to what has been called 
the' germicide power' of milk. (3) In the 
fresh milk the largest number of bacteria 
are streptococci, which come, in most cases, 
directly from the udder of the cow. (4) 
During the first forty-eight hours there is 
a very great increase in the number of 
bacteria, but the number present after one 
or two days' growth is quite independent 
of the number present at the start. In 
many cases milk, which when fresh con- 
tained a small number of bacteria, at 
the end of forty-eight hours contained a 
number far greater than other samples of 
milk which at the outset had a larger num- 
ber of bacteria present. (5) During the 
first forty-eight hours there is a consider- 
able increase in the number of strepto- 
cocci, followed by their decrease and final 

disappearance. (6) At the outset the num- 
ber of lactic bacteria is extremely small, 
so small as, at times, quite to escape obser- 
vation. (7) These lactic bacteria are, at 
least in the series of experiments described, 
derived from sources external to the cow 
and never, or rarely, from the milk ducts. 
(8) The lactic bacteria, though very few 
in number at the outset, increase far more 
rapidly than any other types, so that with- 
in twenty-four hours they are commonly 
in the majority, and by the end of forty- 
eight hours they commonly comprise con- 
siderably over ninety per cent. of all the 
bacteria present. 

Rusty Spot in Cheddar Cheese: H. A. 
HARDING and L. A. ROGERS, N. Y. Agri- 
cultural Experiment Station, Geneva, 
N. Y. 
Rusty spot is a bacterial trouble of ched- 

dar cheese characterized by reddish-yellow 
discolorations scattered in points or 
blotches throughout the mass. The cheese 
does not become poisonous and the flavor 
is not affected, but the market price is re- 
duced on account of the unusual appear- 
ance. This trouble is confined to a few 
factories, but a considerable part of their 
output is affected. A short, plump, causal 
bacillus was isolated by Cornell in 1898 
and called Bacillus rudensis. By the addi- 
tion of pure cultures to vats of milk he 
was able to reproduce the discoloration in 
the resulting cheese. In practice, the main 
source of trouble is the bacterial growth 
upon the factory utensils. However, there 
are often outside foci in connection with 
the dairies, capable of reseeding the fac- 
tory after it has been once freed from the 
infection by a careful cleaning and disin- 
fection. The direct application of steam 
to all the factory utensils on three days 
each week was tried in three infected fac- 
tories during the past season. This is 
most easily accomplished by placing all 
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flie small utensils in the large vat, drawing 
a canvas cover over the same and forcing 
steam into the vat for twenty minutes. 
This treatment was highly successful in 
two factories and fairly so in a third where 
the outside influences were quite unfavor- 
able. 

On the Apparent Identity of the Cultural 
Reactions of B. coli communis and Cer- 
tain Lactic Bacteria: S. C. PRESCOTT, 
Massachusetts Institute of Technology, 
Boston, Mass. 
While engaged in an examination of cer- 

tain lactic bacteria, the author was im- 
pressed with the similarity presented by 
some of the cultures to B.' coli communis, 
and has carried on investigations with a 
large number of lactic-acid-producing or- 
ganisms, comparing their cultural reac- 
tions to those of B. coli. He defines the 
colon bacillus as a short, motile rod of 
intestinal origin, which forms thin, irreg- 
ular films upon the surface of gelatin; pro- 
duces no liquefaction; gives nail growth 
in stick cultures; a whitish translucent 
layer upon agar; a more or less abundant, 
moist, yellowish growth upon potatoes; 
produces turbidity and some sediment in 
broth; ferments dextrose and lactose with 
the formation of gas; reduces nitrates to 
nitrites; coagulates milk; reduces litmus 
with subsequent slow return of the color, 
and produces indol. 

The lactic acid group is broadly defined 
as consisting of those bacteria in which 
the ability to bring about the fermentation 
of sugars to lactic acid is strongly devel- 
oped. Forty-seven cultures were isolated 
from the following sources: bran (7), 
fresh meat (3), sour milk (4), flour (2), 
cornmeal (6), buckwheat (7), barley (4), 
butter culture (3), an acid-producing or- 
ganism in technical use (5), and a break- 
fast food (2). All these were tested in 
the following particulars: growth on lit- 

mus, lactose agar, gelatin agar, milk, dex- 
trose broth, nitrate solution, Dunham's 
solution, bouillon and potato; and were 
further compared morphologically with re- 
lation to motility and spore formation, and 
with relation to air. Of the forty-seven 
cultures examined, twenty-five gave the 
typical colon reactions; six gave the tests 
weakly or failed in one test only, while 
the others failed in a greater degree. Some 
of the bacteria from most of the sources 
gave typical colon reactions. 

The author points out two views that 
may be entertained regarding these ba- 
cilli: (1) They may be true colon bacilli 
from sources which can only be conjec- 
tured, or (2) they may. be lactic acid 
organisms, not absolutely identical with the 
colon bacilli, but yet almost impossible to 
differentiate from them. The latter view 
the author regarded as more probable. Of 
great importance is the fact that had they 
been isolated from water they would have 
been undoubtedly regarded as colon ba- 
cilli. Hence the work has a very practical 
sanitary bearing and indicates that too 
much reliance must not be placed upon the 
so-called colon test of potable waters. 

Oysters and Sewage in Narragansett Bay: 
CALEB A. FULLER, Brown University, 
Providence, R. I. 
The city of Providence discharges, daily, 

about 14,000,000 gallons of sewage into 
upper Narragansett Bay, chiefly through a 
single main. This sewage is carried down 
the bay by tide and comes into more or less 
direct contact with some of the oyster beds. 
Samples of water and oysters were col- 
lected from different localities in the bay, 
and analyses made before the material was 
six hours old. The ordinary tests for sew- 
age contaminations were used, the fermen- 
tation tube, carbol broth and litmus lactose 
agar. 

The results showed: (1) That water, 
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oysters, mussels and clams from a point 
one quarter of a mile distant from the 
sewer opening contained B. coli, B. cloacce 
and Bact. lactis aerogenes. (2) That water 
and oysters from a bed two miles below the 
sewer contained the same organisms. (3) 
That thirty per cent. of the oysters and 
about sixty per cent. of the water samples 
from a bed situated in a strong tidal cur- 
rent, about five miles from the sewer, con- 
tained B. coli. (4) That forty per cent. 
of the oysters and seventy per cent. of the 
water samples from a bed in sluggish 
water, five and a quarter miles from the 
sewer, contained B. coli. (5) That oysters 
from a bed six miles below the sewer con- 
tained B. coli. (7) That oysters from a 
bed six miles and one half below the sewer 
contained no colon bacilli; the water con- 
tained B. coli only occasionally and then 
on a falling tide. (7) That beds still far- 
ther down the bay were entirely free from 
contamination. 

Toxicity of Water toward Pathogenic Bac- 
teria and the Possible Significance of the 
same in the Spontaneous Purification of 
Polluted Waters: H. L. RUSSELL, Madi- 
son, Wis. 
The preliminary data here reported have 

to do with the action of natural water on 
the vitality of various bacteria, particular- 
ly pathogenic organisms. When typhoid 
and colon organisms (several cultures of 
each) were inoculated in boiled waters 
(surface, deep well, spring) growth gen- 
erally occurred. This was more marked 
with the colon than with the typhoid, and 
was more pronounced where the seeding 
was light. When the same cultures were 
exposed to the action of water filtered 
through a Chamberland or Berkefeld fil- 
ter, or to etherized waters in which the 
anaesthetic had been removed by aspira- 
tion, growth not only did not take place, 
but the numerical content was greatly re- 

duced, so that the cultures were often ster- 
ile in twenty-four hours. Further test 
showed that this toxicity of filtered water 
was lost when heated to about 60 ?C. for ten 
minutes. The origin of these toxic sub- 
stances is ascribed to the development of 
water bacteria, as shown by taking boiled 
lake water and seeding the same with water 
bacteria. After incubation for thirty- 
three days, this water was again filtered 
and found toxic for typhoid and colon, 
which toxicity was again lost by reheat- 
ing. Some bacterial species develop luxu- 
riantly in standing water and, in some of 
the cases, it was found that these grew 
quite rapidly in filtered water, indicating 
their ability to tolerate the toxins. The 
relation of this toxicity to the destruction 
of pathogenic and faecal organisms in water 
was suggested. 

The Bacteria of the Ames Sewage-disposal 
Plant: L. H. PAMMEL, Agricultural Col- 
lege, Ames, Iowa. 
The Ames sewage disposal plant has 

been in operation since 1898. During this 
time bacteriological, chemical and temper- 
ature records have been kept; account also 
has been taken of the flow of raw sewage 
and the effluent. These records indicate 
that this form of sewage disposal is a most 
efficient one, and is adapted for many in- 
land towns. The average number of bac- 
teria per c.c. in the effluent from January 
to December, 1899, inclusive, was 5,127. 
For the year 1900 the record is somewhat 
incomplete, arising from an unavoidable 
loss by fire; but from January, 1900, to 
September, 1900, inclusive, it was 5,414, 
having been as efficient as the previous sea- 
son, the smallest number having been 
found during August, when there were 
546. In January the average was 830; in 
September, 850. The average number of 
bacteria in the manhole, from August, 1899 
to September, 1900, inclusive, was 639,720. 
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The average number of bacteria in tank 
during the same period was 446,611. The 
records during 1901 are as follows: Aver- 
age number of bacteria per c.c. in effluent, 
14,785; average number of bacteria per 
c.c. in manhole, 1,318,328; the average num- 
ber of bacteria per c.c. in tank, 1,667,522. 

No effort has been made to study a large 
number of different forms found in the 
effluent. B. cloacce, B. coli communis, B. 
liquefaciens fluorescens and Sarcina auran- 
tica have been found. Bacillus prodigiosus 
has also been found. This was introduced 
from the Manhattan sewage in 1900. That 
season it was found three times in the tank 
on June 19, in the east effluent on June 22, 
and in the west effluent on June 27. It 
was not found again till August, 1901, 
when it appeared in the effluent and con- 
tinued to appear until the first of Septem- 
ber. Various media were used. The Niit- 
erstoff Heyden did not prove better than 
either pepton agar-agar or pepton gelatin. 
The blue litmus-agar and gelatin are ex- 
cellent for differentiation. 

On the Germicidal Action of the Organic 
Peroxides: Drs. F. G. Novy and P. C. 
FREER, University of Michigan, Ann 
Arbor, Mich. 
The investigation of the authors was be- 

gun with the object in view of finding the 
correct explanation of the action of metals 
and of sunlight upon bacteria. As is well 
known, certain metals, such as gold and 
copper, exert a marked inhibiting and even 
germicidal effect upon some bacteria. The 
studies of Miller, Behring and Bolton, 
Thiele and Wolf, have fully established the 
above-mentioned fact, but the interpreta- 
tion of the results has not been wholly sat- 
isfactory. The fact that various surfaces, 
such as metals and fabrics, exert a marked 
effect upon the formation of benzoyl acetyl 
peroxide was established by the authors 
and served as a basis for the view that met- 

als act upon bacteria by giving rise to en- 
ergetic peroxides, which, of necessity, must 
be more active than ordinary peroxides. 
The action of sunlight has been ascribed 
by different workers to hydrogen peroxide, 
but the destructive action observed is great- 
er than that which can be credited to this 
body. In order to substantiate the theory 
of the authors regarding the action of met- 
als and of sunlight, it was deemed neces- 
sary to investigate the action of a number 
of known organic peroxides. The results 
show that some of these bodies, such as 
aceton peroxide and dibenzoyl peroxide, 
are wholly inert. 

On the other hand, solutions of diacetyl, 
benzoyl acetyl, and of benzoyl hydrogen 
peroxides, and of phthalmonoperacid, ex- 
ert pronounced and even remarkable germ- 
icidal properties. With reference to diace- 
tyl peroxides and benzoyl acetyl peroxide, 
it was shown that the bodies themselves are 
chemically and bacterially inert, but on 
contact with water they undergo hydroly- 
sis and give rise to the extremely energetic 
acetyl hydrogen and benzoyl hydrogen per- 
oxides. 

A solution of these peroxides (1: 3,000) 
is capable of destroying all pathogenic bac- 
teria, and even such resisting spores as 
those of the potato bacillus, within one 
minute. Cholera and typhoid germs added 
to tap water are promptly destroyed by 
the addition of one part of peroxide to 
100,000 parts of water. The authors point 
out the probable value of these peroxides 
in the prevention and cure of these and 
allied diseases. The destruction of bac- 
teria in the mouth and saliva takes place 
with extraordinary rapidity and the re- 
agents have shown themselves useful in dis- 
eases of the mouth. 

The powerful effects of the organic per- 
oxides is not explainable as due to nascent 
oxygen, since a solution of hydrogen per- 
oxide, which will produce equal germioidal 
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action, contains one or even two hundred 
times as much nascent oxygen. The au- 
thors incline to the belief that the acetyl 
and benzoyl ions are the active agents. 

Full papers upon this subject will ap- 
pear in the Journal of Experimental Medi- 
cine and in the American Journal of 
Chemistry. 

The Etiology of Yellow Fever: WALTER 

REED, M.D., Surgeon U. S. Army, and 
JAMES CARROLL, M.D., Contract Sur- 

geon, U. S. Army. 
In former contributions to this subject 

the authors have shown by observations 
made on human beings that yellow fever 
may be produced in the non-immune indi- 
vidual either by the bite of the mosquito 
(genus Stegomyia) or by the subcutaneous 
injection of a small quantity of blood (0.5 
to 2 c.c.) drawn from the general circula- 
tion of a patient suffering with this disease. 
Thus far, however, microscopic examina- 
tion of the blood, as well as of the bodies 
of infected mosquitoes, has proved nega- 
tive. Cultures taken from the blood dur- 
ing the active stages of the disease also 
have yielded equally negative results. 
Leaving out of consideration, therefore, 
for the present the further microscopical 
search for the specific agent, both in the 
blood of the sick and in the bodies of 
infected mosquitoes, the authors presented 
some additional observations bearing on 
the etiology of the disease. In conduct- 
ing these experiments they have been 
guided by the observations of Loeffler and 
Frosch on the foot and mouth disease of 
cattle, wherein it was conclusively demon- 
strated that the specific agent of this dis- 
ease was so small as to readily pass through 
the pores of a porcelain filter. 

Adopting the same line of procedure, it 
was ascertained that in yellow fever the 
blood serum which has been filtered 
through a Berkefeld laboratory filter is 

still capable of producing this disease when 
subcutaneously injected in small quantity 
(1.5 c.c.) into non-immune human beings. 
The authors reported an attack of yellow 
fever after the usual period of incubation 
in two out of three individuals thus 
treated, and further stated that the blood 
drawn from one of the cases produced by 
the injection of the filtered serum was ca- 
pable of producing an attack in a third 
individual, when injected in small quan- 
tity; thus proving that the specific agent 
had really passed through the filter. 
They were also able to show that the 
blood in yellow fever, when heated to a 
temperature of 55?C. for ten minutes is 

quite innocuous if injected into susceptible 
individuals. The specific agent of yellow 
fever therefore is destroyed or markedly 
attenuated by this degree of heat. 

Brain Abscess in Typhoid Fever due to 
Bacillus typhosus: R. W. MCCLINTOCK, 
Rush Medical College, Chicago, Ill. 
There are mentioned in the literature up 

to August, 1901, nineteen cases of menin- 
gitis and five of abscess of the brain in 
connection with typhoid fever, Bacillus 
typhosus having been present in all the 
cases of meningitis, but not found in any 
case of abscess of the brain. 

Clinical History.-Temp. 101? A.M. to& 
104? P.M. In second week, rose spots' 
appearing on 8th day, nausea on taking 
food; diazo-reaction questionable. Third 
week, agglutination test probably positive. 
Fifth week, 33d day, three epileptiform 
convulsions at intervals of forty minutes, 
followed by clonic spasms lasting five min- 
utes, very much more marked on the right 
side than on the left; pupils equal. Much 
mental confusion in following two weeks, 
with marked amnesic aphasia. During 
eighth week, much better. In ninth week 
spasms returned, with coma, terminating 
in death on the 66th day. 
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Autopsy.-Suppurative basilar menin- 
gitis; abscess of left temporal lobe; puru- 
lent exudate in lateral ventricles; healing 
typhoid ulcers in ileum; acute splenic tu- 
mor; cloudy swelling of solid viscera; mod- 
erate diffuse arteriosclerosis; chronic inter- 
stitial nephritis. 

Histology.-The organs show the usual 
typhoid appearances. The wall of the 
brain abscess shows a capsule, with puru- 
lent exudate inside, and regenerative 
changes outside; and with groups of short 
blunt bacilli with rounded ends, both inside 
and outside the capsule. 

Bacteriology.- The cerebellar exudate 
and the cerebral abscess both contain in 
pure cultures an actively motile bacillus of 
typhoid-like morphology, which from its 
growth on differential culture media and 
from its reactions with typhoid serum, and 
the action of its specific serum on typhoid 
and allied bacilli, is evidently Bacillus ty- 
phosus. The same organism, together with 
Bacillus coli communis, is also present, in 
the liver and kidney; the lung contains 
Staphylococcus pyogenes citreus; the blood 
from the heart and the kidney is sterile. 

The Diplococcus scarlatince: W. J. CLASS, 

M.D., Chicago, Ill. 
The author gives a brief description of a 

germ which he considers the etiologic fac- 
tor of scarlet fever. This germ is a poly- 
morphic coccus, usually occurring as a 
large diplococcus. It stains with any of 
the ordinary aniline stains, has no capsule 
and no independent motion. It forms 
small grayish-white colonies upon a special 
medium devised by the author, consisting 
of glycerine agar to which five per cent. of 
garden earth has been added. It also 
grows to some extent upon blood serum 
and in bouillon. It is found in the throat 
secretions, blood scales and urine of pa- 
tients suffering from scarlet fever. It is 
also found in certain cases of angina which 

are probably scarlatina sine eruption. 
Control experiments have been made show- 
ing that the germ is found practically only 
in cases where contact with scarlet fever 
patients can be traced. Swine, guinea- 
pigs and mice are susceptible to the diplo- 
coccus. In swine a disease characterized 
by fever, a red rash and subsequent scal- 
ing has been produced by Gradwohl 
Jaques and the author. Organs from these 
animals examined histologically by Le 
Count showed the changes usually found 
in fatal cases of scarlatina. Experiments 
were made regarding immunity. These 
showed that blood from a scarlet fever pa- 
tient conferred immunity against the 
Diplococcus scarlatince. Guinea-pigs were 
also immunized by means' of blood serum 
from a pig that had been injected with 
gradually increased doses of the toxin. 
The author gave the following reasons why 
he considers this diplococcus to be the 
causative factor of scarlet fever. (1) 
Because the germ is invariably present in 
cases of scarlatina. (2) Because it is a 
decidedly pathogenic microorganism. (3) 
Because with it a disease can be reproduced 
in swine which closely resembles scarlet 
fever. (4) Because blood serum from a 
scarlet fever convalescent exerts an in- 
hibitory effect upon the germ, whether in 
the body or in culture. (5) Because the 
germ grows in milk without producing any 
change in the medium. (6) Because the 
disease produced in mice and swine is con- 
tagious. (7) Because the authors' find- 
ings have been corroborated by reliable ob- 
servers so often that errors of observation 
can be excluded. In closing, the author 
makes a plea that the germ be given a 
thorough investigation, as he feels certain 
that unprejudiced work will show the- 
truth of his statements. 

A Contribution to the Physiological Differ- 
entiation of Pneumococcus and Strepto- 
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coccus, and to Methods of Staining Cap- 
sules: P. H. Hiss, M.D., College of Phy- 
sicians and Surgeons, New York. 
The author believes that up to the pres- 

ent time it has not been demonstrated that 
pneumococci and streptococci can at all 
times be clearly differentiated from each 
other. Well-marked capsules have been 
found by various observers to occur on 
organisms more reasonably classified as 
streptococci than as pneumococci. On the 
other hand, capsules may not be demon- 
strable by the usual methods on pneumo- 
cocci, especially when these organisms are 
growing on artificial media. Pneumococ- 
cus cultures may also show a predominance 
of chains, while streptococci may occur in 
pairs. The usual cultural characters and 
reactions of these organisms are at the best 
not diagnostic, and are subject to varia- 
tions. 

Experiments by the author, with cul- 
tures of pneumococci and streptococci from 
many different sources indicate well- 
marked, constant differences between the 
metabolic activities of pneumococci and 
those of streptococci. These differences in 
metabolism become apparent when the or- 
.ganisms are cultivated in the following 
media: (1) A medium composed of ox 
:serum, one part; distilled water, two 
parts; normal sodium hydroxid, 0.1 per 
cent. (2) A medium composed of ox se- 
rum, one part; distilled water, two parts, 
and inulin, 1 per cent. These serum media 
:are not coagulated by boiling and are ster- 
ilized at 100? C. Acid is formed in each of 
these media by pneumococci when grown 
at 37?C., and a solid yellowish-white coagu- 
lum results. The coagulation is rapid in 
the inulin medium, slower in the alkaline. 
Streptococci do not form acid in these me- 
dia, and no coagulation occurs. These 
,media have, therefore, in all instances, 
served to differentiate pneumococci from 
streptococci. 

Other mono-, di- and poly-saccharids 
were tested in media made in the same 
manner as the inulin medium, but were 
fermented -and the media coagulated, by 
various members of the streptococcus 
group, as well as by pneumococci. Hence, 
these carbohydrates are not of use in dif- 
ferential tests. Special methods were de- 
vised for demonstrating capsules on pneu- 
mococci and streptococci. Chief among 
these was to grow the organisms on ascitic 
serum agar, preferably plus one per cent. 
glucose. Spread the organisms on the 
cover-glass by mixing with a drop of 
serum, or a drop of one of the fluid serum 
media. Dry in the air and fix by heat. 
Then stain for a few seconds in a one half 
saturated aqueous solution of gentian vio- 
let. Wash off with a 0.25 per cent. solu- 
tion of potassium carbonate, mount and 
study in this solution. This is a good stain 
for capsules of pneumococci in blood or 
serum of infected animals. Pneumococcus 
capsules may also be stained by the follow- 
ing method and be mounted in balsam 
without injury. A five per cent. or ten per 
cent. solution of gentian violet or fuchsin 
(500 sat. alcoholic sol. gentian violet plus 
95 c.c. distilled water) is used. This- is 
placed on the dried and fixed cover-glass 
preparation and gently heated until steam 
arises. The dye is washed off with a 
twenty per cent. solution of copper sul- 
phate (CuS04 cryst.). The preparation is 
then dried and mounted in balsam. By 
these methods most streptococci were 
found to have capsules. 

Well-marked examples of encapsulated 
organisms, such probably as those which 
have been described by some investigators, 
and separated by them into new species 
distinct from Streptococcus pyogenes, or 
with no certainty differentiated from pneu- 
mococci, have been examined and have been 
found to correspond to Streptococcus pyo- 
genes in the media mentioned in this paper. 
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The conclusion from these facts is that 
such encapsulated organisms should with 
hesitation be separated from Streptococcus 
pyogenes, unless well-marked cultural dif- 
ferences can be shown to exist. 

Branching in Bacteria, with Special Refer- 
ence to B. diphtherice: HIBBERT W. 

HILL, M.D., Boston Board of Health 
Bacteriological Laboratory. 
The chief problems considered divide 

themselves into morphological and physio- 
logical or developmental problems. The 
general subject is one of fundamental im- 

portance, theoretical and, in its relation to 
diagnostic work, practical. 

The principal hypotheses to be consid- 
ered as offered to explain branching may 
be briefly stated: (1) Accidental oppo- 
sition. (2) Budding from single-celled 
rods. (3) The turning aside of a medial 
cell in a chain of closely connected cells, 
supposed to compose the larger bacterial 
rods, and the subsequent 'chaining out' of 
such a cell (Nakanischi's view). (4) The 

development of a medial melochromatic 
granule of a new rod. (5) Involuntary 
changes. 

The writer describes the results of the 
examination of individual bacilli deyelop- 
ing in a moist warm chamber under the 

microscope and concludes: (1) That de- 
generative (involutionary) changes do at 
times give rise to distortions distantly sim- 
ulating branches. (2 and 3) That active 
branching, by apparent budding resulting 
in multiplication, does occur in young 
(five to ten hours old) cultures on agar. 
(4) That various modifications of the pro- 
cess exist. (5) That such branching may 
be reversionary or evolutionary in charac- 
ter, but involutionary only in the case 
noted above (1). 

A review of the literature and considera- 
tion of nomenclature follow, and a number 
of drawings are given in the full article. 

'Hanging Block' Preparation for Micro- 
scopic Observation of Developing Bac- 
teria: HIBBERT W. IHILL, M.D., Boston 
Board of Health Bacteriological Labora- 
tory. 
The writer cuts a cube of nutrient agar 

from a Petri dish full of solidified jelly. 
The organism to be examined, as an emul- 
sion in water from a solid culture, or as a 
drop of broth from a liquid culture, is 
spread upon the upper surface of the 
agar, as in making an ordinary smear prep- 
aration on glass. After drying the cube at 
37?C. for ten minutes, a clean cover-slip is 
applied to the inoculated surface and sealed 
in place by running a little melted agar 
round the edges of this surface. The cov- 
er-slip is then placed over the opening in 
the moist chamber, the agar block lower- 
most, and the microscope focused upon the 
bacteria. For organisms growing best at 
37?C. some form of warm chamber is nec- 

essary. The writer describes two such 
warm stages, devised by himself, and a 
very simple method of securing a circula- 
tion of warm water through them. 

A System of Recording Cultures of Bac- 
teria Genealogically for Laboratory Pur- 
poses: BURT RANSOM RICKARDS, S.B., 
Boston Board of Health Bacteriological 
Laboratory. 
The writer applies to the recording of all 

individual tube cultures of bacteria and 
the data relating to them a modification of 
the Dewey Decimal System under card cat- 
alogue entries to correspond. Each species 
is known by some whole number in the 
hundreds (or thousands if a great many 
cultures of one species are to be dealt 
with). Thus: 

B. coli 100, 
B. typhi--200, 

B. diphtheriQ-300, 
B. mallei-400. 

Individual specimens of any one species 
are numbered in the order of their isola- 
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tion, 1 to 49 (or 1 to 499 if the species are 
numbered in the thousands). Thus: 

B. mallei from one horse=401, 
B. mallei from a second horse=402, 
B. mallei from a different lesion in the second 

horse -403. 

The first culture isolated pure is given 
a number in the first place of decimals- 
thus the pure culture of glanders bacilli 
from the first horse mentioned would be 
401.1. 

Subcultures are expressed by the num- 
ber of the original culture with the figure 
1 placed in the next right place of deci- 
mals. If further subcultures (sister cul- 
tures) are made from the same mother cul- 
ture, they are differentiated by increasing 
this last new figure in arithmetical order. 
The system is very simple, very accurate, 
very elastic, and, construed under the card 
catalogues described, saves an enormous 
amount of work, and ensures a complete 
record of every tube used. 

Variety of the Hog Cholera Bacillus which 
closely resembles Bacillus typhosus: 
M. DORSET, Biochemic Laboratory, 
Washington, D. C. (By title.) 
The author described a variety of the 

hog cholera bacillus which was isolated 
from a virulent outbreak of hog cholera in 
Page County, Iowa. This variety corre- 
sponds in every way with the hog cholera 
bacillus as usually seen, except in its ac- 
tion upon glucose, which it ferments with- 
out the evolution of gas. The failure to 
produce a gaseous fermentation of glucose 
places this variety of the hog cholera bacil- 
lus culturally closer to Bacillus typhosus 
than to the hog cholera group of bacteria. 
A comparison with several cultures of Ba- 
cillus typhosus has shown that culturally 
this variety of hog cholera bacillus cannot 
be distinguished from some of them; but 
the author concludes that when the source 
and pathogenic properties of this variety 

are considered, it should be classed among 
the hog cholera bacteria. 

The Morphology of Bacillus Diphtherice: 
FREDERIC P. GORHAM, Brown University, 
Providence, R. I. 
The experiments described were made 

for the purpose of proving that the long, 
granular form of the diphtheriae bacillus, 
type C of Westbrook, can be changed into 
the short, thick, solid-staining, sometimes 
double-headed bacillus, type D2 of West- 
brook. A pure culture of type C was made 
from a clinical ease of diphtheria. After 
several platings a culture was obtained that 
showed only long granular forms, careful 
search and the use of Neisser's stain fail- 
ing to demonstrate a single bacillus of any 
other type. Plates were made from this 
culture and some thirteen- colonies exam- 
ined. The colony that showed the largest 
number of shorter forms was selected, and 
plates made from it. This process of selec- 
tion and plating was continued for some 
fifteen generations. 

The colony of the fourth generation was 
composed of forms distinctly smaller than 
those of the original culture: all were still 
granular, however, and stained by Neisser's 
method. In the fifth generation, some of 
the bacilli failed to show granules by 
Neisser's method, were barred, and of the 
type C of Westbrook's. In the eighth gen- 
eration many of the bacilli failed to react 
to Neisser's stain, and a large number of 
barred and solid staining forms were pres- 
ent. Some of these approached the double- 
headed type D2. On continuing the selec- 
tion until the fifteenth generation all the 
granular forms were eliminated and the 
colony became a pure culture of the type 
D2; the majority of forms were of the 
double-headed variety. 

The experiment is being continued by 
testing the various types for virulence. 
From the results already obtained it ap- 
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pears that the different forms of the Bacil- 
lus diphtherice can be produced by the va- 
riations of a single type. 

An objection to the validity of these re- 
sults, of course, can be made by the claim 
that pure cultures of the various types 
were not used. The objection seems to me 
not well taken, on account of the large 
number of platings and the fact that sev- 
eral generations were passed before any 
change appeared. These experiments are 
directly in line with'the results already ob- 
tained by the author in the study of the 
changes of form observed in the diphtheria 
bacillus in the noses and throats of persons 
immune or becoming so. 

A Note on Branched Forms of Tubercle 
Bacilli Found in Cultures: M. DORSET, 
Biochemic Laboratory, Washington, 
D. C. 
The author describes branched tubercle 

bacilli found in a six weeks' old bouillon 
culture of human tuberculosis which had 
become contaminated with a streptothrix. 
The branches were always Y-shaped and, 
from various stages in the branching found 
in cover preparations, the author concludes 
that the branching has probably taken 
place in the following manner: The end 
of a rod first enlarges and then probably 
separates into two small knobs, which forms 
have been seen in the cover preparations. 
These separate knobs grow out and consti- 
tute the branches. 

An Undescribed Pathogenic Diplococcus: 
H. GIDEON WELLS, Chicago University. 
This was obtained first in cultures from 

a subcutaneous abscess on the thigh of a 
woman, aged twenty-two, with the follow- 
ing history: When sixteen years of age her 
hand was badly cut by a piece of window 
glass. The wound became infected and it 
was nearly a year before it entirely healed. 
During this time she developed a number 

of subcutaneous abscesses on other parts of 
the body, which healed slowly. During the 
six years that have followed she has had, 
at varying intervals, seldom more than 
three months, recurrences of the subcuta- 
neous abscesses, which have appeared at 
one time and another, over almost the en- 
tire body. They appear independent of 
any injury or other known exciting cause, 
and produce only slight constitutional 
symptoms. The patient is in fair health 
otherwise, and is able to work except when 
an abscess is developing. Physical exami- 
nation gives no information. Blood count 
shows 3,862,000 red and 7,100 white cor- 
puscles two hours after dinner. Cultures 
from a vein gave the Diplococcus in pure 
culture at a time when the patient was 
free from abscesses. Inoculated into ani- 
inals, the Diplococcus sometimes fails to 
cause any change. Sometimes it produces 
a slow emaciation which does not terminate 
fatally, but more often it causes local ab- 
scesses. The most characteristic fact is 
that it can be obtained from the heart's 
blood of these animals long after subcuta- 
neous or intraperitoneal inoculation, even 
when there have been no local lesions, and 
when the animal seems well. It often pro- 
duces abscesses at the sites of injuries sev- 
eral weeks or months after inoculation; in 
one case, after four months. 

Morphologically, it resembles the Gono- 
coccus in fresh cultures, sometimes later, 
becoming more a double sphere. It seldom 
forms chains or tetrades, does not destain 
by Gram's method, possesses a capsule that 
is difficult of demonstration in culture, 
grows well on all ordinary media, liquefies 
gelatin after three or four days at 24?C., 
with production of a funnel-shaped exca- 
vation filled with fluid. It produces no 
gas nor indol; slowly acidifies milk; pro- 
duces no pigment; its growth is slimy and 
rather tenacious both in solid and liquid 
media. 
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The Distribution of B. coli communis in 
Natural Waters: C. E. A. WINSLOW, 
Massachusetts Institute of Technology, 
Boston, Mass. 
The work of certain observers has shown 

that organisms apparently identical with 
B. coli communis are found widely distrib- 
uted in nature. The problem for the bac- 
teriologists, and especially for the sanita- 
rian, becomes, then, a quantitative one. 
Even if this organism does occur in vari- 
ous places in the outside world, may it not 
still be true that it thrives only, or at least 
most abundantly, in the intestine of the 
higher vertebrates, and that an overwhelm- 
ing proportion of the individual represen- 
tatives of the species occurs in that habi- 
tat? May it not be true then that while 
the Bacillus coli is found at times in un- 
polluted waters, its presence, constantly, or 
in numbers, is still characteristic of sewage 
pollution? As a preliminary contribution 
to this question a number of presumably 
unpolluted waters in the neighborhood of 
Boston have been examined for the Bacil- 
lus coli. In each case one centimeter of 
the water was incubated in dextrose broth 
and one hundred cubic centimeters were 
incubated with the addition of phenol- 
glucose broth. From the one hundred 
cubic centimeter bottles, after incubation, 
dextrose broth was inoculated, and from all 
dextrose tubes showing gas, litmus-lactose- 
agar plates were made. Three characteris- 
tic colonies were fished from each reddened 
litmus-lactose-agar plate, and subcultures 
inoculated. Only those which gave the- 
following reactions were considered as B. 
coli: The fermentation of dextrose broth 
with the production of gas in twenty-four 
hours; the fermentation of lactose in the 
litmus-lactose-agar plate, with distinct red- 
dening in twenty-four hours; the coagula- 
tion of milk in twenty-four hours; the pro- 
duction of nitrite from nitrates in twenty- 
four hours; the production of indol in pep- 

tone solution in three days; the formation 
of an abundant growth covering nearly the 
whole surface of the agar streak in twenty- 
four hours, later becoming whitish and 
cheesy, but not stringy to the needle; the 
formation of round or oval white colonies 
in the gelatin shake culture, often with 
gas bubbles, with no liquefaction of the 
gelatin in seven days. The use of one hun- 
dred cubic centimeters appears in these ex- 
periments to have increased the proportion 
of dextrose and lactose fermenting organ- 
isms, but not of colon bacilli. The investi- 
gation included the study of seventy-nine 
samples of water. The results lead to the 
conclusion that the colon bacillus is so rare 
in normal unpolluted waters as to be found 
infrequently when single centimeters of 
the water are examined. The presence of 
this organism, constantly, or in a majority 
of cases, in one cubic centimeter, may still 
be assumed to be due to the entrance of 
some polluting substance. 

Preliminary Observations on B. coli com- 
munis from Certain Species of Animals: 
VERANUS A. MOORE and FLOYD R. 
WRIGHT, Cornell University, Ithaca, N.Y. 
A study has been made of B. coli corn- 

munis found in a single place in each of 
the large and small intestines of nine 
horses, eleven cattle, eight sheep, four 
swine, eight dogs and six chickens. This 
organism was not found in the intestines 
of six frogs, two young and one old rabbit. 
It had previously been found in several 
rabbits. These animals were all supposed- 
ly healthy and, excepting the frogs and 
rabbits, were for the greater part killed for 
dissection or food. Cultures in bouillon 
from six colonies from the gelatin plate 
cultures from each of the large and small 
intestines were made; these were replated, 
and from the colonies which developed on 
them subcultures were made and studied 
on gelatin, agar and potato- in milk, 
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bouillon, and in bouillon containing one 
per cent. dextrose, lactose and saccharose. 
The degree of motility and the indol reac- 
tion were also considered. 

The purpose of these examinations was 
to find the extent to which varieties of this 
bacillus exist normally in the intestines of 
both different individuals of the same spe- 
cies and of different species of animals. 
This was to determine if the many varie- 
ties of the colon bacillus which have been 
described from polluted water, soil and 
from lesions of various kinds in man and 
animals, have their natural existence in 
the generally supposed normal habitat of 
this species of bacteria. The results 
showed no pronounced variation in the 
morphology or the cultural characters of 
these bacilli from different sources on gela- 
tin, agar, potato and bouillon. The action 
on the sugars, milk and the indol produc- 
tion differed somewhat. The two varie- 
ties, A and B, described by Smith in 1896 
were found. The A variety, i. e., those that 
ferment, with gas production, dextrose, lac- 
tose and saccharose, and the B variety, 
i. e., those that do not ferment saccharose, 
were found in about equal numbers in each 
species of animals. Other varieties did not 
appear, although there were slight varia- 
tions in the quantity of gas, the gas for- 
mula, and the time required for the milk to 
coagulate. The cultures from different 
colonies from the same plates did not show 
any appreciable difference except in one 
instance, from a dog. The plate cultures 
made from one dog did not develop colo- 
nies resembling those of B. coli communis. 
The cultures from dogs were more virulent 
for guinea-pigs than those from the other 
species of animals. The action on the sug- 
:ars was considered of the most differen- 
tial importance. 

Color Standards for Recording the Results 
of the Nitrite and Indol Tests: C. E. A. 

WINSLOW, Massachusetts Institute of 
Technology, Boston, Mass. 
In studying the effect of certain exter- 

nal conditions on the reactions of the Ba- 
cillus coli communis, need was felt of 
some definite standard by which to meas- 
ure somewhat quantitatively the capacity 
for nitrite and indol production. It is true 
that even when the conditions of the ex- 
periment-the composition of the medium, 
the amount and character of the culture 
used for inoculation, and the time allowed 
for the development of the reaction-are 
rigidly controlled, striking variations some- 
times appear. The laws of such varia- 
tions can, however, only be properly stud- 
ied when their sequence is made manifest 
by definite comparable standards. 

The use of a color standard for measur- 
ing the reduction of nitrate and the forma- 
tion of indol obviously suggests itself as 
simpler and more practical than any other 
method. Up to the point at which a pre- 
cipitate forms in the nitrite reaction, the 
depth of color in both cases may be con- 
sidered as roughly proportional to the 
amount of the end product formed by the 
bacteria in a given time. The problem for 
the bacteriologist is then to select from the 
numerous schemes of color values, prepared 
for artistic and educational purposes, that 
one best suited for the matching of the re- 
action in question. 

The most rational system of color stand- 
ards is that prepared by Milton Bradley, of 
Springfield, Mass., based on pure spectral 
colors of known wave-length. It is issued in 
the form of a small booklet, and by cutting 
out and pasting to a card the colors between 
red and yellow, orange and .their tints, a 
chart is obtained on which the color of the 
indol reaction produced by B. coli com- 
munis can be readily matched. The hue is 
read by holding the tube parallel to a white 
surface and looking through it at right 
angles, while the matching color on the 
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card is isolated by a small card with a win- 
dow cut in it. The tube and card are 
viewed in strong diffuse daylight. The 
Milton Bradley color scheme has not, how- 
ever, proved satisfactory for measuring the 
reduction of nitrates. A large majority of 
the tubes tested lay somewhere between the 
reds and the violet reds of the scale, and 
could not be well matched with either. 
Some other standards were therefore 
sought and more suitable ones found in the 
book of standard colors published by Louis 
Prang, Boston, Mass. This system has no 
definite scientific basis. The hues are less 
pure and the tints less bright and clear 
than in the Bradley system; the gradations, 
however, are more numerous. Of the seven 
plates in the Prang book the last five, in- 
cluding the darker shades, are not needed. 
On the 'pure color' plate and the 'first 
shade' plate the colors produced by both 
the indol and the nitrate test can be quick- 
ly and easily matched. As far as this 
standard has been used it has been found 
to be a satisfactory system of record and 
an important aid in forming definite ideas 
as to the behavior of microorganisms un- 
der various conditions. 

Observations upon the Morphological Va- 
riation of Certain Pathogenic Bacteria: 
A. P. OHLMACHER, M.D., Northwestern 

University Medical School, Chicago, 11l. 
Three observations are here recorded. 

The first was upon experimentally-induced 
morphological variation in B. diphtherice. 
Here a race, presenting the long, granular 
or barred type, was transformed to the 
short, solid type by a forty-eight-hour so- 
journ in the subcutaneous tissue of a white 
rat. Two originally short, solid organisms 
were converted into long, granular ones by 
a single passage through the organs of a 
guinea-pig. In the second observation a 
race of Streptococcus pyogenes from a case 
of follicular tonsillitis was observed to as- 

sume the form of a large polymorphous 
bacillus each of the seven times it was 
transferred to Loeffler's medium, each time 
resuming the morphology of the ordinary 
S. pyogenes longus when grown in bouil- 
lon. A race of B. coli communis recovered 
from a case of gangrenous cholecystitis 
and cholangitis is concerned in the third 
observation, in which the organism showed 
a remarkable polymorphism in the original 
smears and early generations of cultures, 
taking on a diversity of forms from long, 
quite coarse filaments to excessively mi- 
nute coccoid or diplococcoid organisms. 

Special Laboratory Apparatus: WM. R. 
COPELAND, Spring Garden AVater Works, 
Philadelphia, Pa. 
The bacteriological laboratory at the 

Testing Station of the Bureau for Improve- 
ment, Extension and Filtration of the 
Water Supply in Philadelphia, has been 
equipped with the special object of making 
examinations of water. Therefore a ther- 
mostat was designed and built under spe- 
cial directions. The interior chamber is 
divided by perforated partitions into four 
sections. The glass doors, which hang di- 
rectly in front of these sections, are divided 
in such a way that the door in front of one 
section may be opened without exposing 
the interior of the other sections to the tem- 
perature of the laboratory. Between the 
walls of the interior chamber and the sur- 
rounding jacket, strips of copper are sol- 
dered, so that water pumped into the open 
space between the walls must circulate 
round all four sides of the interior, before 
it can escape through the drain. 

The apparatus employed at the Testing 
Station for filling test-tubes consists of a 
copper funnel screwed on to a brass pipe, 
which, in turn, is screwed on to the top 
of a brass cylinder. Inside of the cylinder 
is. a brass plug containing two holes, one 
holding ten, and the other five, cubic centi- 

374 SCIENCE. 



MARCH 7, 1902.] 

meters. The plug fits snugly inside of the 
cylinder, but may be turned from right to 
left easily by a lever attached to a post 
on top of the plug. This post passes 
through a hole in the cap. A delivery tube 
is screwed on to the bottom of the cylinder, 
and is attached at a point 90? from the 
opening in the top cap to the funnel. Di- 
rectly over the delivery tube a little hole 
is drilled through the cap to serve as an 
air vent. 

When one of the chambers in the plug 
has been filled with the medium, the lever 
is reversed and, as the chamber passes over 
the delivery tube, the medium is discharged 
into a test-tube below. 

An Unusual Bacterial Grouping: MARY 

HEFFERAN, University of Chicago, Chi- 

cago, Ill. 
An organism presenting peculiar mor- 

phological characteristics, obtained from 
Kral's Laboratory Collection, Prague, was 
sent under the name of B. rosaceus metal- 
loides. This organism produces an orange- 
red pigment, but differs from Ihe original 
description of the above-named form in 
three important cultural features, viz., 
lack of metallic luster, for which B. rosa- 
ceus metalloides is peculiarly known, non- 
liquefaction of gelatin to any active degree, 
and possession of the power of mo- 
tion. A hanging drop preparation from a 
bouillon culture of seventy-two hours, room 
temperature, shows the characteristic 
grouping to best advantage. Short small 
bacilli, about the size of B. acidi lactici, are 
seen grouped together in aster-like clusters 
varying in composition from but three or 
four bacilli up to fairly compact spherical 
burrs of rodlets radiating from a center. 
The number of these asters increases in a 
culture for several days, especially at the 
surface, where they are loosely packed to 
form a reddish surface scum. There 
seems to be nothing like a capsule or a gelat- 

inous zoo,glcea massing. Below the surface 
a greater number of free motile bacilli are 
present. In old cultures the asters are ir- 
regular and fewer in number, free bacilli 
predominating. On solid media the aster 
formation has been observed only on agar 
cultures. The bacilli are longer and more 
slender than in bouillon, and, when stained, 
show the Volvox-like grouping very beau- 
tifully. On potato the bacilli are short and 
thick, and may show well-defined capsules 
enclosing two rods. 

Observations on the important question 
as to whether the asters are formed by cell 
division as a process of growth, or by a 
method akin to agglutination, are as yet 
incomplete. The regularity of the forma- 
tion, the occurrence on solid as well as in 
liquid media, and the final disappearance 
of the asters, point, however, to the conclu- 
sion that this phenomenon is a growth 
phase in the life-history of the organ- 

Improved Method of making Colodion 
AnJ Improved Method of making Coliodion 

Sacks: C. S. GORSLINE, MA.D., University 
of Michigan, Ann Arbor, Mich. 
Apparatus.-A long test-tube or other 

tube, closed at one end except for a 
perforation 2-4 mm. in diameter, and hav- 
ing a caliber corresponding to the diam- 
eter of the desired sack; a wide-mouthed 
6-8 oz. bottle one-third full of colorless 
collodion of U. S. P. strength, and a few 
ounces of distilled water. 

Manipulation.-Touch the perforated 
end of the tube to the surface of the col- 
lodion, thereby obtaining a film of col- 
lodion over the opening, but none inside. 
Allow this to dry a few moments. Incline 
the bottle containing the collodion as much 
as possible without spilling, and insert the 
tube, rotating slowly, allowing only the 
lower one-fourth to be immersed' in the 
collodion. Withdraw from time to time to 
allow partial drying to take place, repeat- 
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ing the operation until the desired thick- 
ness is re'ached. As soon as the collodion 
has set, the tube may be repeatedly im- 
mersed in water at about 25?C. to hasten 
the drying of the sack. When this is ac- 
complished pour distilled water into the 
open end of the tube, and applying the 
mouth, force the water, which carries the 
collodion ahead of it, through the perfora- 
tion in the tube. The water now creeps in 
between the sack and the tube and this 
process is aided and made to progress even- 
ly on all sides by slightly twisting back 
and forth on the free end of the sack. 
When the water has traversed the entire 
length of the sack, the latter slips off eas- 
ily into the hand. The water, by its 
pressure, not only releases the sack, but 
tests it for weak places or perforations at 
the same time. Tubes may be made from 
one sixteenth inch to two inches in diam- 
eter and twenty inches long. 200 c.c. of 
saturated magnesium sulphate were dial- 
yzed out through such a sack against run- 
ning water in four hours and twenty 
minutes. Parchment requires seven to 
eight days to accomplish the same. 

Neutral Red in the Examination of Water: 
ERNEST E. IRONS, University of Chicago. 
In 1898 Rothberger found that B. coli 

communis will reduce neutral red in a cul- 
ture medium, changing the color from red 
to a canary yellow, with an accompanying 
green fluorescence. Schleffler tested a 
number of races of B. coli and found that 
all gave the neutral red reaction. In 1901 
Savage employed neutral red for the de- 
tection of B. coli communis in water. He 
concluded that a positive reaction, ob- 
tained with neutral red, while not certainly 
diagnostic of B. coli, yet in the vast ma- 
jority of cases, points to the presence of 
that organism, and that in the case of the 
fifty waters examined, the margin of error 
in assuming that B. coli was present where 

a positive neutral red reaction was ob- 
tained, was less than five per cent. 

The object of the present experiments 
was to determine further the value of neu- 
tral red in the routine examination of 
water. Following the suggestion of Sav- 
age, ordinary bouillon was used, to which 
was added one-half per cent. of dextrose 
and one per cent. of a one-half per cent. 
aqueous solution of neutral red. All cul- 
tures were kept at 37?C. Determinations 
were made by the dextrose fermentation 
tube and neutral red methods in exact 
parallel. Samples of forty-five waters were 
employed with a number of dilutions of 
each, such that in the case of each water 
B. coli was almost always found in the low- 
est, and rarely in the highest dilution. In 
this series 285 determinations were made 
by either method, with thirty-five per cent. 
positive results for the fermentation tubes 
and forty-seven per cent. positive with 
neutral red. Of the neutral red tubes 
showing positive results when the corre- 
sponding fermentation tubes' were nega- 
tive, 31 were examined for B. coli. From 
five of the 31 typical B. coli were isolated, 
and from 25 organisms were isolated which 
differed more or less from B. coli, but 
which gave the neutral red reaction. Of 
these 25, 18 gave no gas in dextrose 
bouillon. In all, 122 cultures were exam- 
ined. Of 17 conforming culturally 
to B. coli, 15 gave a positive and two 
only a very slight reaction with neutral 
red. Of eleven gas-producing organisms, 
differing slightly from B. coli, four gave 
positive and seven negative reactions. 
Four organisms conforming culturally to 
B. cloacce gave complete reactions. Of 
65 non-gas-producers three gave decided, 
and 24 partial, reactions with neutral 
red. 

The results show that the neutral red 
reaction is produced, under the conditions 
of the test, by a number of water bacteria, 
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which no classification, however liberal, 
Would place in the colon group. 

A Graphical Tabulation of the Morpholog- 
ical, Cultural and Biochemical Charac- 
ters of Certain Bacteria, together with 

References to Authorities, Synonyms, 
Literature, Etc.: ARTHUR I. KENDALL, 
S.B., Massachusetts Institute of Tech- 
nology, Boston, Mass. 
Great difficulty is experienced by bac- 

teriologists in establishing the identity of 
a given bacterium whose morphological, 
cultural and biochemical characters have 
been worked out. This is due, as has al- 
ready been shown, to the following facts: 

(a) Inaccessibility of the literature, (b) 
incompleteness of descriptions and indefi- 
niteness. of terms used, and (c) lack of 
uniformity, in both the choice and composi- 
tion of media. The object of this paper is 
to collect in one set of tables the descrip- 
tions of as many bacteria as possible, tabu- 
lated after each individual characteristic, 
has been verified by comparison with the 
leading authorities, using (a) terms that 
admit of one and only one interpretation, 
and (b) terms that will exclude as far as 
possible the personal factor. The graphical 
method of tabulation first proposed by 
Fischer ('Vorlesungen fiber Bakterien'), 
and first used as a means of classification 
by Fuller and Johnson (Journal of the 
American Health Association, Vol. XXV., 
p. 580 et seq.), has been adopted because 
the definiteness of characteristics attained 
with this method of representation cannot 
be equalled by any other known method. 
Tables were shown, including those micro- 
cocci, which do not liquefy gelatin and do 
not produce pigment-these being the first 
of a set of tables and references in which 
the author hopes to include the more com- 
mon forms of bacteria. 

As a result, even a cursory glance at the 
tables show the great similarity between 

certain bacteria that are supposed to be 
different species. For example, nine spe- 
cies of micrococci were referred to table 2. 
These bacteria were isolated and described 
by the same authority, were obtained from 
different varieties of cheese, were supposed 
to be separate species, and yet the charac- 
teristics shown by this method are identi- 
cal, and even the written descriptions point 
strongly to the fact that these 'species" 
are, at best, only varieties of the same 
form. 

Some Experiments with Synthesized Me- 
dia: M. X. SULLIVAN, Brown University, 
Providence, R. I. 
Pasteur, Cohn and others recognized that 

some bacteria can secure their carbon, 
hydrogen, oxygen and nitrogen from simn- 
ple compounds. This is to be expected 
from the close relationship of the bacteria 
to other plants. Recently the question of 
simple synthesized media has received some 
attention from Kuntz, Jordan and de 
Schweinitz. Since Pasteur, however, little 
use has been made of media other than 
those made of meat infusion and peptone, 
with agar or gelatin as a base. Meat in- 
fusion and commercial peptone vary so 
widely in their chemical composition and 
in their nutrient value, that media com- 
posed of these substances are practically 
of no use in the study of pigment or anti- 
toxin production or in the study of bacte- 
rial metabolism. Analysis of standard 
bouillon shows such small amounts of albu- 
moses and peptones that it appears as if 
we might neglect the meat infusion entire- 
ly, or at least replace the peptone by a 
non-nitrogenous, non-albumenous body. 

On medium (A) consisting of water 100 
grams, Witte's peptone 5 gms., NaCl 3 
gns., agar 1 gm., 17 different kinds of bac- 
teria, including Microspora comma, B. 
an.thracis, B. typhoszts and B. coli, grew 
more slowly than on the standard media. 
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Chromogenic bacteria, as B. pyocyaneus 
and M. pyogenes citreus, however, failed to 
produce pigment. On medium (B), made 
of water 100 gms., peptone 6 gms., NaCl 2 
gmns., MgSO, 0.3 gm., K^HPO 0.5 gm., 
agar 2 gms., 15 varieties grew quickly with 
the production of pigment and, in one case, 
of phosphorescence. Then the peptone was 
replaced by a non-albumenous compound, 
such as ammonium salts or asparagin. On 
-medium (C) containing water 100 gms., 
glycerin 50 gms., (NH4)PO4 10 gms., 
Na2HPO4 1 gm., MgSO4 0.2 gm., agar 1 
'gm., 19 varieties grew rather slowly. On 
medium (D) consisting of water 100 gms., 
asparagin 1 gm., NaCl 0.5 gm., MgSO4 0.3 
gm., agar 1 gm., 9 varieties grew with no 
formation of pigment. On medium (E) 
consisting of water 100 gms., asparagin 1 
gm., Na2PO4 0.1 gm., NaCl 0.2 gm., agar 1 
gm., 20 different kinds of bacteria, mostly 
pathogenic, grew as quickly as on the 
standard media. 

Further experiments are now being car- 
ried on and, in view of the fact that so 
many bacteria can grow on this non-albu- 
menous medium, it is probable that some 
combination of simple chemicals can be 
found that will replace the ordinary meat 
infusion. A medium consisting of such 
compounds, qualitatively and quantitative- 
ly known, would be of great value in the 
study of bacterial metabolism. 

A Tank for the Growth of Germs in Large 
Numbers: VICTOR C. VAUGHAN, Ann Ar- 

bor, Mich. 
Professor Vaughan, of the University of 

Michigan, described an apparatus, devised 
by himself, for the purpose of obtaining 
bacterial cells in large quantity. A copper 
tank ten feet long, two feet wide, and four 
inches deep, with a trough around the edge 
one inch deep, is covered by a top of the 
same material. This tank is supported by 
an iron frame with legs ten inches high, 

and the whole is placed on a table covered 
with galvanized iron. A similar tank, two 
inches shorter and two inches narrower, 
also provided with a trough around the 
edge and a cover, sets in the larger one, 
and is separated two inches from the bot- 
tom of the larger one by iron bars extend- 
ing from side to side. The bottom of the 
outer trough is filled with water, and the 
seal trough of the outer tank is also filled 
with water, while the seal trough of the 
inner tank is filled with glycerin. Both 
lids are raised and lowered by wire 
ropes passing through pulleys in the 
ceiling. It is necessary that the tanks 
should be set perfectly level. Twenty li- 
ters of two per cent. agar are placed in the 
inner tank; both lids are lowered, and with 
large burners underneath the apparatus 
becomes a sterilizer. After repeated steril- 
izations, the upper lid of the outer tank is 
raised and the agar inoculated by pouring 
through tubular openings, in the top of 
the inner tank, a liter of a beef-tea culture 
of the germ. These openings are then 
sealed with wax and the outer lid lowered. 
With gentle heat underneath the apparatus 
becomes an incubator. 

After the germ has grown for fourteen 
days or longer in this tank, the germ sub- 
stance can, by the addition of a little 
water, be scraped from the agar, and from 
each tank there may be obtained forty or 
more grams of dried, pulverized germ sub- 
stance. 

With the colon bacillus the following 
facts have been learned concerning its tox- 
in: (1) The toxin is contained within the 
cell from which it does not, at least under 
ordinary conditions, diffuse into the cul- 
ture medium. (2) The toxin is not ex- 
tracted from the cell by alcohol or ether. 
(3) Very diluted alkalis do not extract the 
toxin from the cell. (4) The germs may 
be heated in sealed tubes with water to 
184? for thirty minutes, without loss of 
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